INTRODUCTION
============

Clinicians have to break news to cancer patients about their illnesses and expected consequences of treatment. While such information has little influence on patients\' oncologic status, it could impact their subjective wellness, namely their quality of life (QoL). A previous study has shown significant QoL differences between healthy individuals and preoperative gastric cancer patients.[@B1] Seeing as early gastric cancer is unlikely to produce significant symptomatic or physical deteriorations, this finding indicates that QoL alterations might be caused by the conveyance of information on early gastric cancer. This strongly indicates the impact of information-stressors on cancer patients\' QoL, further suggesting that information processing may be useful as a potential target for QoL management.

Information processing in cancer patients involves interpersonal transfer of information and personal interpretation of the transferred information. Ever since the growth of medical science, clinicians have been searching for suitable ways to manage interpersonal transfer of stressful information to cancer patients. This remains a dilemma in everyday practice.[@B2][@B3][@B4][@B5][@B6] Without a sufficient understanding of how stressful information affects patients\' QoL, decisions on how it should be communicated have been primarily based on information-sharing rules and policies as well as clinicians\' personal and cultural convictions. Since rules or policies and personal/cultural convictions often conflict with each other, some patients are given information emphasizing every possible negative outcome, including those that are highly unlikely to arise, while others might receive information emphasizing the most positive aspects.

Recent development of QoL tools in the form of questionnaires with continuous variable outcomes has been especially beneficial for conducting QoL comparisons between different cohorts.[@B7][@B8][@B9] However, studying patients\' QoL responses according to the nature of shared illness information has further problems to address. First, we must find a way to categorize such information in terms of the degree of stress it will likely inflict. Second, ethical and trust standards in both clinical and research environments must not be violated by altering the nature of given information.

While it is very unlikely for modern medical science to permit deliberate alteration of given information to ameliorate the recipient patients\' stress levels, unintended alteration has been occurring in daily practice when pre-postoperative stage discordances occur. Determination of the preoperative stage is usually based on results of imaging studies such as abdominal computed tomography while that of the postoperative stage is based on surgical observation and pathological findings of surgical specimens. Pre-postoperative stage discordance occurs when intra/postoperative surgical/pathological findings do not match with preoperative image findings,[@B10][@B11][@B12] potentially causing unintentional exposure of different patients with the same cancer stage to different illness-related advice during the preoperative period. While QoL is generally known to deteriorate with cancer progression,[@B13][@B14] assessing preoperative QoL of those with and without incorrect stage information associated with pre-postoperative stage discordance would allow us to verify the impact of physician-provided information on patients\' QoL.

The objective of the present study was to investigate how the nature of stressing-information might affect cancer patients\' QoL. Thus, this study compared the QoL of gastric cancer patients exposed to inconsistent illness information associated with pre-postoperative stage discordance. A means for how stressful information should be processed to best benefit cancer patients based on actual QoL is also discussed.

MATERIALS AND METHODS
=====================

1. Study design and participants
--------------------------------

With discord often found between the postoperative pathological stage and the preoperative clinical stage, some cancer patients are exposed to misdirected or deviant illness information during the preoperative period. Thus, early-stage gastric cancer (EsGC) and late-stage gastric cancer (LsGC) groups according to their final stages were categorized by the consistency of preoperative/postoperative staging information that was being shared. Those with consistent preoperative staging information were rated as EsGC and LsGC controls. EsGC patients with misdirected (intensified) preoperative information of LsGC (iLsGC) and LsGC patients with misdirected (de-intensified) information of EsGC (iEsGC) were rated as EsGC/iLsGC and LsGC/iEsGC groups, respectively ([Fig. 1A](#F1){ref-type="fig"}). Therefore, patients were divided into four groups: EsGC control, EsGC/iLsGC, LsGC control, and LsGC/iEsGC. QoL scales influenced by cancer progression were identified first. Using identified QoL scales, the QoL of each group with misdirected information (EsGC/iLsGC and LsGC/iEsGC) was compared with that of EsGC and LsGC controls ([Fig. 1B](#F1){ref-type="fig"}).

Stage grouping was based on the 7th edition of the Union for International Cancer Control (UICC) classification. Stage IV patients were not considered eligible. This is because they are not usually considered for surgery. Seeking to eliminate the uncertainty of SI shifting through minor discordances between stages I/II or II/III, those with preoperative or postoperative stage II cancer were not included. QoL data was obtained from patients admitted for surgery at our hospitals between 2012 and 2016, yielding an available sample of 1,933 patients.

Patients with comorbidities that could influence their QoL were excluded. A total of 136 patients were excluded. They had the following conditions: cardiac (n=61), cerebrovascular (n=45), renal (n=11), hepatic (n=7), psychological (n=7), neurologic (n=3), and immunologic (n=2) disease. Those with other malignancies (n=61), previous gastric surgeries (n=24), previous endoscopic treatment for gastric cancer (n=47), and neoadjuvant chemotherapy (n=5) were also excluded. After these exclusions, data from 1,660 of 1,933 patients were available for final analyses. Their preoperative QoL and clinical data were retrospectively evaluated after obtaining approval of this study from our institutional review board (IRB No. KNUH 2017-08-007).

2. QoL assessment
-----------------

Preoperative QoL data was obtained from gastric cancer patients upon their admission for surgery. The European Organisation for Research and Treatment of Cancer (EORTC) provides quality of life questionnaires (QLQs) in multiple languages.[@B15][@B16][@B17] The Korean version of the EORTC QLQ core module -C30 and the gastric cancer specific module -STO22 were used to assess QoL.[@B18] Following the EORTC\'s manual, self-administered patient responses to 52 items were transformed into 24 scale scores, ranging from 0 to 100.

3. Statistical analysis
-----------------------

Analyses of variance (ANOVA) and Chi-square tests were used to compare patients\' demographics and clinical characteristics. Student\'s *t* tests were used to compare QoL scores of EsGC/iLsGC and LsGC/iEsGC with those of EsGC and LsGC controls. A p-value of less than 0.05 was considered statistically significant. In the case of the QoL comparisons of EsGC/iLsGC and LsGC/iEsGC, the false discovery rate (FDR) method for correction of multiple testing was applied to the p-value to account for multiplicity bias. A p-value less than 0.05 after correction by the FDR was considered statistically significant. All statistical analyses were conducted using the Statistical Package for the Social Sciences (SPSS), version 22.0 (IBM SPSS, Armonk, NY, USA).

RESULTS
=======

1. Sample characteristics: demographics
---------------------------------------

The entire patient group was comprised of 1,082 men and 578 women (M:F=1.87:1). Their mean age was 60.7±11.9 years. Among patients with EsGC, there were 1,420 patients for the EsGC control group and 32 patients for the EsGC/iLsGC group. Among those with LsGC, there were 153 patients for the LsGC control group and 55 for the LsGC/iEsGC group. Sample sizes of 44 and 220 were calculated based on independent *t* test, assuming the QoL difference on at least one of those scales to be 15 points in means and 20 points in standard deviations. Having the total number of tests of 84 and a sample size ratio of 1:5, the test power was 0.80 with a significance level of 0.0006. The sample size was not quite as large as calculated in EsGC/iLsGC. However, it was expected to maintain a test power to a certain degree. Patient characteristics are summarized in [Table 1](#T1){ref-type="table"}. Cancer location differed significantly, with the late-stage gastric cancer group showing a higher rate of cancer involving the upper part of the stomach (p\<0.001).

2. Sample characteristics: QoL by cancer progression
----------------------------------------------------

When QoL trends by cancer progression were analyzed for patients without pre-postoperative stage discordance, the LsGC control group exhibited significantly worse QoL than the EsGC control group on multiple scales of the EORTC QLQ-C30: global health status/QoL, physical functioning, role functioning, emotional functioning, cognitive functioning, social functioning, fatigue, nausea/vomiting, pain, insomnia, appetite loss, constipation, and financial difficulties ([Fig. 2](#F2){ref-type="fig"}). Moreover, the LsGC control group exhibited significantly worse QoL than the EsGC control group for eight of nine scales of the EORTC QLQ-STO22: dysphagia, pain, reflux, eating restrictions, anxiety, dry mouth, taste, and body image.

3. QoL responses to an intensified information-stressor: EsGC/iLsGC
-------------------------------------------------------------------

Compared to the EsGC control group, there were no significant QoL differences ([Table 2](#T2){ref-type="table"}).

When comparisons were made with the LsGC control group, the EsGC/iLsGC group tended to have better QoL on multiple scales of the EORTC QLQ-C30 (global health status/QoL, physical functioning, role functioning, social functioning, fatigue, nausea/vomiting, pain, appetite loss, and financial difficulties) and the EORTC QLQ-STO22 (dysphagia, pain, reflux, eating restrictions, anxiety, and taste) despite being exposed to the intensified information-stressor of LsGC. After correction using FDR, those differences, except for anxiety scale of the EORTC QLQ-STO22, remained significant: global health status/QoL (adj. p=0.012), physical functioning (adj. p=0.007), role functioning (adj. p=0.006), social functioning (adj. p=0.003), fatigue (adj. p=0.019), nausea/vomiting (adj. p=0.003), pain (adj. p=0.004), appetite loss (adj. p\<0.001), financial difficulties (adj. p=0.007), dysphagia (adj. p=0.004), pain (adj. p=0.017), reflux (adj. p=0.002), eating restrictions (adj. p\<0.001), and taste (adj. p=0.004).

4. QoL responses to a de-intensified information-stressor: LsGC/iEsGC
---------------------------------------------------------------------

Compared to the EsGC control, the LsGC/iEsGC group showed no significant QoL difference after correction by FDR, although the LsGC/iEsGC group tended to have worse QoL on some scales: pain, dysphagia, and taste ([Table 2](#T2){ref-type="table"}).

Compared to the LsGC control group, the LsGC/iEsGC group tended to have better QoL on multiple scales of the EORTC QLQ-C30 (global health status/QoL, physical functioning, role functioning, social functioning, fatigue, nausea-vomiting, pain, appetite loss, and constipation) and EORTC QLQ-STO22 (pain, reflux, eating restrictions, anxiety, and body image). After correction by FDR, those differences, except for social functioning and pain of the EORTC QLQ-C30, remained significant: global health status/QoL (adj. p=0.007), physical functioning (adj. p=0.001), role functioning (adj. p\<0.001), fatigue (adj. p=0.002), nausea-vomiting (adj. p=0.002), appetite loss (adj. p\<0.001), constipation (adj. p=0.007), pain (adj. p\<0.001), reflux (adj. p\<0.001), eating restrictions (adj. p=0.017), anxiety (adj. p=0.019), and body image (adj. p=0.004).

DISCUSSION
==========

We investigated the impact of information-stressors on cancer patients\' QoL by comparing groups of cancer patients preoperatively exposed to inconsistent illness information due to pre-postoperative stage discordance. Both the EsGC/iLsGC and LsGC/iEsGC groups exhibited QoL outcomes that were similar to EsGC control and better that those of LsGC control. When somatic input and informational input yielded different levels of stresses, cancer patients exhibited a compliance with the input which was less stressful. Our study suggests a reasonable basis, at least in the study region, for physicians to be less concerned over QoL deterioration from sharing worrisome information regarding consequences of gastric cancer and its treatment. Although medicine has become globalized over the past century, regional and cultural influences remain. While full disclosure of illnesses and related outcomes are much valued in some countries, the culture and value systems of other countries favor non-disclosure of intensely stressful information to patients to avoid damaging their mental and spiritual well-being.[@B2][@B4][@B19][@B20] When breaking bad news, physicians must consider both global trends and regional culture, resulting in a dilemma for those physicians from societies where patients\' emotional stability or comfort is much valued. In Korea, patients\' emotional stability, especially emotional stability of elderly patients, is an important part of the value system. Consequently, sometimes physicians have to make difficult and unwanted decisions on what information to share directly with the patient and indirectly with family members. However, in our study, an intense information-stressor did not result in QoL deterioration beyond the impact of patients\' medical condition. This suggests that intense illness information can be shared with patients without significantly harming their subjective well-being.

Unlike intensified information-stressors without significant detrimental impact on patient\'s QoL, de-intensified information-stressors were associated with significant QoL improvement. This has significant implications for modern medical science in which patient QoL is an important part of cancer survivorship care. Theoretically, QoL improvement could be expected from directly altering illness information to understate its true seriousness or gravity. However, such direct tampering with information cannot be justified under any circumstances. Nevertheless, our results suggest the potential for further conditioning of patients\' QoL by focusing on the processing of information-stressors that have already been shared.

Our study has some limitations. As QoL is meant to represent one\'s perceived position in life in the context of culture and value systems,[@B21] analysis of QoL patterns requires an understanding of regional characteristics. There are two regional characteristics of our study location that should be addressed: 1) a high prevalence of gastric cancer; and 2) a well-established health screening system with regular endoscopic examinations that enables early detection of gastric cancer.[@B22] Due to these characteristics, early gastric cancer survivors are among the most frequently encountered cancer survivors in this region. This could lead the regional population to perceive gastric cancer as being readily conquerable with favorable outcomes. Although this study\'s patients exhibit no QoL deterioration from intensification of information-stressor, this finding may not be generalizable to patients in regions with other epidemiological traits and medical systems, especially where gastric cancer is less prevalent and endoscopic screening is less common. Future studies encompassing regions with different characteristics are recommended.

Second, patients with perioperative stage II or stage IV gastric cancer were not included in this study. While stage IV gastric cancer patients were excluded because surgery was precluded in such cases by our practice guidelines, the exclusion of those with stage II cancer would require justification. Although it may seem more reasonable to study the QoL of stage II patients with deviant information to either stage I or stage III cancer, illness information may differ due to stage discordances between two succeeding stages. To identify groups with significant differences in shared information, stage I and stage III groups with deviant information were chosen as subjects of this study.

Third, theoretically, it should be more convincing to determine QoL re-distribution after subjects are exposed to corrected information on cancer status. However, in an actual practice environment, QoL re-distribution could only be studied after the final confirmation of cancer status following surgery. One may argue that postoperative QoL represents altered QoL with reduced cancer burden from surgical resection and that it has low test power for QoL difference in relation to cancer progression. Nevertheless, in our study, postoperative QoL was unavailable from a significant portion of our study groups as they were being referred to medical oncologists for adjuvant chemotherapy.

Finally, the sample size in the EsGC/iLsGC groups was not as large as expected. There might be some unrecognized QoL differences during comparisons including EsGC/iLsGC. To identify specific QoL scales influenced by intensified information stressor, a further study with a larger number of EsGC/iLsGC patients is needed.

Our study highlights the potential for QoL management in cancer patients by targeting information processing beyond symptomatic and functional measures. After identifying the potential for QoL management by controlling the information-stressor itself, there is a strong possibility for its personal interpretation to become the next potential target. Psychiatric counseling has been suggested as a means to improve patient QoL in previous studies.[@B7] However, those suggestions were based on terminological impression of QoL scales with psychiatric relevance. This study\'s principal contributions are diversifying potential targets for QoL management in cancer patients and providing supporting data for future QoL studies involving information processing (e.g., psychiatric counseling).

In conclusion, an intensified information-stressor does not exacerbate QoL beyond the current presentation while a de-intensified information-stressor ameliorates QoL in cancer patients. This highlights our human nature of preferring a more favorable stressor among implicated stressors. Therefore, reluctance to share stressful information due to worries of overly diminished QoL is unfounded. Processing of already-shared information should be a potential target to achieve further QoL amelioration for cancer patients.
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![Study design. (A) Overview of consistency rating of preoperative information-stressor, given the stage discordance between pre/post-operative stages. (B) Comparison diagram. IS: information-stressor, EsGC: early-stage gastric cancer, LsGC: late-stage gastric cancer, iEsGC: information of early-stage gastric cancer, iLsGC: information of late-stage gastric cancer.](cmj-56-108-g001){#F1}

![Baseline QoL characteristics of EsGC and LsGC patients without pre-postoperative stage discordance, indicating QoL scales influenced by cancer progression. ^\*^p\<0.05. ^a^Higher score indicates better QoL; ^b^Lower score indicates better QoL. EsGC: early-stage gastric cancer, LsGC: late-stage gastric cancer, EORTC QLQ: European Organisation for Research and Treatment of Cancer quality of life questionnaire, QoL: quality of life.](cmj-56-108-g002){#F2}

###### Characteristics of patients

![](cmj-56-108-i001)

EsGC: early-stage gastric cancer, LsGC: late-stage gastric cancer, iEsGC: information of early-stage gastric cancer, iLsGC: information of late-stage gastric cancer, SD: standard deviation. Values in parentheses are percentages unless otherwise stated. Bold font denotes a significant difference between groups.

^a^Patients without pre-post-operative stage discordance. ^b^Patients with pre-post-operative stage discordance.

###### QoL of patients with misdirected staging information (EsGC/iLsGC and LsGC/iEsGC) compared to EsGC and LsGC controls by selected scales of the EORTC QLQs

![](cmj-56-108-i002)

QoL: quality of life, EsGC: early-stage gastric cancer, LsGC: late-stage gastric cancer, iEsGC: information of early-stage gastric cancer, iLsGC: information of late-stage gastric cancer, EORTC QLQ: European Organisation for Research and Treatment of Cancer quality of life questionnaire. Bold font denotes p\<0.05. ^\*^Significant difference with p\<0.05 after correction by false discovery rate method to account for the total number of tests of 84. ^a^Higher score representsbetter QoL; ^b^Lower score represents better QoL.
